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Aims
To ascertain if a multidimensional prevention programme combining physical training, patient transfer technique and stress management prevents sickness absence and LBP in NA students.
Methods
The study was a 14-month cluster randomized controlled study. The participants were NA students from 37 randomly selected classes located at two schools of health and social care in Copenhagen, Denmark. The participants completed a comprehensive questionnaire regarding sickness absence, LBP and psychosocial factors on commencement and after completion of the study.
Introduction
Low back pain (LBP) is a major cause of sickness absence [1] [2] [3] . The findings from a 7.5-year follow-up study of students entering nursing school showed that the incidence of LBP increased sharply during and after nursing school attendance [4] . In our previous study in nursing assistant (NA) students, we found a 1-year prevalence of LBP of 38% [5] . When they are handling patients, NA students and nurse students are frequently exposed to risk factors for LBP including exposure to sudden loads and twisting and bending of the spine [6, 7] . In the health care sector in Denmark, great efforts have been made to control these manual handling risks with adequate staffing levels, supervision and training, in addition to investments in manual handling technologies [8] . Sickness absence is not simply an indicator of ill health but may also be a coping strategy used by the student to handle reduced work ability caused by illness, adverse situations in their training or difficulties related to private life [9] . Unidimensional intervention programmes have had little or no effect with respect to preventing LBP among NAs [10] . Alexandre et al. [11] examined manual handling and exercise intervention and found a reduction in LBP frequency and intensity, while Linton et al. [12] combined manual handling, exercise and lifestyle management and risk assessment and found a reducing effect on LBP intensity. Sudden, unexpected, loads can lead to high compression forces on the lumbar spine and may increase the risk of LBP and injuries [6] . Physical training with the specific purpose of improving the response to sudden loading has been shown to reduce the reaction time in the low back [6, 13] .
Moving and handling patients may include exposures to sudden as well as more prolonged loads on the spine. Schibye et al. [14] implemented a systematic patient transfer technique resulting in reduced lumbar compression forces at L4-L5.
The stress-coping model related to LBP suggests that stress could have a negative impact on LBP status, either indirectly, through the negative response it produces which can cause biological or behavioural changes, or through biological or behavioural changes that, in themselves, may have a negative influence on the emotional response [15] .
In this study, we aimed to evaluate the effectiveness of a multidimensional prevention programme for sickness absence and LBP among NA students.
Methods
The study was a cluster randomized prospective study with 14 months of follow-up (the duration of the course). The study population comprised 766 female NA students from two schools of health and social care in Copenhagen, Denmark. In all, 668 NA students from 38 classes participated in the study. The inclusion criterion was that the student was assigned to one of the allocated classes. Students were randomly allocated to the control or intervention group, resulting in 389 students being assigned to the intervention group (20 clusters) and 279 students to the control group (18 clusters). The study was single blinded. Teaching teams either taught the intervention classes or the control classes to avoid bias. Data were collected in two sessions: in the first week of the semester (baseline) and in the week before the last exam (follow-up). At baseline, all participants completed a questionnaire and were invited to participate in a performance-based test session. All participants gave written informed consent. Ethical approval was granted by the Copenhagen Research Ethics Committee.
The LBP prevention programme consisted of an integrated approach of three preventive measures; physical training (48 h), patient transfer technique education (20 h ) and stress management with personal development (22 h). Only the intervention group received the programme. Each physical training session started with 15 min of warm-up with exercises that enhanced back muscle extension endurance and back muscle flexion endurance. This was followed by 40 min of exercise focusing on expected and unexpected trunk loading and balance. The patient transfer technique programme consisted of both theoretical education and practical exercises [16] . The stress management programme was designed to build up the self-confidence of the NA students and to increase their coping capacity and included training on coping strategies and cognitive psychology. The sessions comprised theoretical exercises and group discussions.
Sickness absence was self-reported. The question was phrased 'how many days during the last 12 months have you been absent due to your own sickness?' [17] .
Questions concerning LBP were taken from the Standardised Nordic Musculoskeletal Questionnaire [18, 19] . LBP was defined as tiredness, discomfort or pain in the low back region with or without radiating symptoms to one or both legs [20] during the previous 12 months, referring to at least one episode lasting at least 1 day.
The item on health care use was phrased 'Because of LBP in the last 12 months have you' (i) stayed home, (ii) been unable to participate in sports or other leisure time activities, (iii) contacted a physiotherapist, (iv) contacted a physician (v) contacted a chiropractor or (vi) done something else? [17] . There were multiple answer options but in the analysis we focused on whether the subjects had contacted a physician or not.
An exposure history of heavy physical workload was defined as having had a physically demanding job for at least 6 months. Occupations considered physically demanding were home care worker, orderly (hospital attendant having non-medical duties), removal worker, warehouse worker, metalworker, slaughterhouse worker and fisherman. Current smoking habits [21] and leisure time physical activity (LTPA) [22] were included as lifestyle factors.
General health (GH), vitality (VT) and mental health (MH) were measured with the SF-36 health perception scales, score range from 0 to 100, with higher scores representing better health [23] . A question with five response options on satisfaction with the education was phrased: 'How satisfied are you with your education, overall?' A pilot of the questionnaire showed a high test-retest reliability with person correlation coefficients around 0.8 [5] .
Body weight was measured by a certified weighing machine [24] and height was measured by an electronic height measuring unit.
A priori power calculation was conducted. To have an 80% chance of detecting a significant (P 5 0.05, two sided) five point difference between the two groups in the mean SF-36 GH perception scores, with a correlation of 0.6 between repeated measures, 168 (336 in total) in each group were required [23] .
Differences in baseline characteristics between the intervention and control group were tested with the chi-square test (likelihood ratio), Mann-Whitney rank sum test or Student's unpaired t-test for categorical and continuous variables, respectively (SPSS version 14.0). The non-responder analysis was tested with the chi-square test (likelihood ratio) and Student's unpaired t-test. The effect of the intervention on outcome measures at follow-up was analysed according to the intention to treat principle, including all subjects regardless of whether or not they actually participated in or adhered to the intervention.
The analysis was conducted with all available respondents at the time of follow-up, using mixed effect models with the intervention as fixed effect, and taking into account random variation between students in the same cluster and between clusters. All mixed effect models were adjusted for cluster and age (SAS, Version 9.1 procedure mixed). The models including continuous variables were also used to calculate the intraclass correlation coefficient in order to compare the variation between clusters to the total variation. The effect of the intervention on the dichotomous health measures at baseline was analysed with logistic regression models adjusting for age and cluster, while the health measures at follow-up, in addition, were adjusted for the baseline values.
Results
At baseline, 766 female NA students were invited to participate in the study; 668 (87%) completed the questionnaire (Figure 1 ). The response rate at follow-up was 65% (n 5 499). The non-responder analysis of those lost to follow-up showed that non-response was not associated with LBP, sickness absence or intervention status. At baseline, the mean (range) cluster size in the intervention and control group was 20 (12-27) versus 15 (12-26), respectively. There were no significant differences in the demographic features between the intervention and control group (Table 1) . Table 2 shows the mean differences in outcome measures between baseline and follow-up. We tested whether the distributions of the differences in outcome measures between follow-up and baseline in the intervention and the control group were the same. The increase in sickness absence was significantly higher in the control group compared with the intervention group, mean (standard deviation) 9 (48) versus 5 (14) (18) , P , 0.001, respectively. The median sickness absence was 10 days in both groups. Sickness absence increased in both groups at follow-up, but this increase was significantly lower in the intervention group, 12 (20) versus 18 (34) days (estimated effect difference 5.92, P , 0.05) ( Table 3 ). The intervention group reported no change in their baseline mean level of GH perception (GH), energy/fatigue (VT) or psychological well-being (MH) at follow-up, while the control group reported a decline in these scales. At follow-up, GH in the intervention group was significantly higher compared with the control group, 80 (15) versus 75 (17), respectively, with an estimated effect difference of 23.7, P , 0.01. VT in the intervention and control group at follow-up was 68 (17) and 63 (18) (estimated effect difference 24.69, P , 0.01). MH in the intervention and control group at follow-up was 80 (13) and 74 (17) (estimated effect difference 23.94, P , 0.05). In the model, we also included LTPA, smoking, satisfaction with the education, health awareness and self-efficacy, but there were no significant differences between the groups. The intraclass correlation coefficients on sickness absence, GH, VT or MH were close to zero, indicating that the variation within clusters was greater than between clusters. The prevalence of LBP increased in the intervention and the control group at follow-up, 139 (50%) and 110 (53%). At follow-up, the intervention group to a slightly lesser extent had consulted a physician because of LBP, 28 versus 33%, but this difference was not significant.
Discussion
NA students allocated to the intervention group had a significantly lower sickness absence than those allocated to the control group. With respect to LBP, the 1-year prevalence had increased in the intervention as well as the control group and no difference was observed in the relative increase between the two groups. Furthermore, no significant deterioration was observed in the intervention group regarding GH perception (GH), energy/fatigue (VT) and psychological well-being (MH), whereas, in the control group, scores for all these health measures were significantly lower at follow-up and most pronounced for VT and MH items.
The multidimensional intervention used in the present study resulted in a lower rate of sickness absence and less decline in self-assessed health. Considering the lack of association between allocation to the intervention group and LBP, per se a strong risk factor for sickness absence, it can be speculated that these favourable outcomes might be attributed to the stress management dimension of the intervention programme. Linton et al. [25] investigated 185 patients seeking care for non-specific back or neck pain and found those allocated to a cognitive-behavioural intervention had a significantly lower work absenteeism during a 1-year follow-up than a control group. Also the findings of van der Klink et al. [26] support the influence on sickness absence of an intervention programme aimed at behavioural change. Using what they referred to as an activating intervention, they included in a prospective, cluster randomized controlled trial 192 patients on first sickness leave. Subjects were asked to develop problem solving strategies for their stress courses, put these into practice and extend their daily activities to more demanding ones. At 12 months, all patients had returned to work, but sickness absence was shorter in the intervention group than in the control group. Some of the effects noted in the intervention group might be due to the so-called Hawthorne effect. However, our findings of an effect of combined intervention on sickness absence, and the above studies, suggest that behavioural, cognitive, psychosocial intervention may have a profound effect on work absenteeism. Several studies involving nurses and assistant nurses have investigated the usefulness of preventive measures against development of back pain and back injuries [10] . Only two of these showed an effect on the intensity of LBP; both studies were characterized by using a prevention programme comprising a combination of manual handling training, i.e. ergonomics and physical exercise. These elements were used in our intervention programme also, yet there was no tendency that this combined intervention prevented LBP in the present study.
The intervention effect was analysed according to the intention to treat principle. Unfortunately, due to the study design, it was not possible to register subject participation in the intervention lessons, and therefore it is likely that several or even many study participants allocated to the intervention group had a low adherence to the different dimensions of the intervention. We do know that, although participation in the intervention programme was mandatory, some of the students did not attend. The experience from the physical training lessons was that, on an average, 30-50% of the NA students in a class participated in the training and it was sometimes hard to motivate them to participate. It is possible that the students' performance of the physical training programme and the patient transfer technique were not adequate. A regular training effort is required to obtain a training effect as measured by the physical test. Lack of participation in the training programme might be the reason why an effect on back extension endurance was not observed. This may dilute the effect of the intervention, but is not considered a validity problem.
The non-responder analysis showed that non-response was not associated with LBP, sickness absence or intervention status. Since the estimated effect difference (Table 3 ) was adjusted for the baseline level of sickness absence and LBP this was unlikely to be a problem. At follow-up, the participation rate in the physical tests was low. This might have diluted our results due to selection bias, since a possible difference between the groups was not detected. Furthermore, sickness absence and questionnaire data were based on self-reports, and this may have introduced recall bias. Imprecision in this respect would only have a diluting effect. In the Whitehall II study, women in general reported less sickness absence than that recorded in employer's registers. However, selfreported data on sickness absence and LBP have been found to be valid [27, 28] .
In conclusion, our study indicates that a reduction in sickness absence and improved GH among NA students is possible. The Health and Social Care Education should consider introducing some of the recommendations from this study in the NA student curriculum, although there may be some economic barriers due to extra costs for additional lessons and more training facilities. Larger studies are also needed to demonstrate if the effect has further implications for the students and society as a whole. Future studies should also focus on the implementation of intervention programmes in order to obtain precise information on participation and adherence.
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